edu Testosterone, plumage coloration and extra-pair paternity in North American barn swallows
In most monogamous bird species in which males care for young, circulating testosterone concentration in males peaks during territory establishment and around the social female's fertile period. The variation in the height of peak testosterone concentration between males may have a considerable impact on individual fitness. For example, exogenous testosterone has been shown to enhance behaviors important for social and extra-pair mate choice. However, little is known about the relationship between natural male testosterone concentrations, sexual signals, and individual reproductive success. To investigate these relationships we measured sexual signals and male testosterone concentration, and determined within and extra-pair fertilization success in North American barn swallows (Hirundo rustica erythrogaster). Dark rusty colored males had higher testosterone concentrations than drab males. Extra-pair paternity was common (42% of young), but neither within-nor extra-pair fertilization success was related to male testosterone concentration. Within-pair fertilization success was positively related to male ventral plumage color, with dark rusty colored males being less often cuckolded than drab males. D a r k m a l e s d i d n o t , h o w e v e r , h a v e h i g h e r e x t r a -p a i r fertilization success than drab males. Our study is the first to relate natural male testosterone concentration to within and extra-pair fertilization success. Our findings suggest that in N o r t h A m e r i c a n b a r n s w a l l o w s , m a l e t e s t o s t e r o n e concentration does not play a significant direct role in female mate choice and sexual selection. We provide a potential explanation for the relationships among male testosterone concentration, ventral plumage coloration, and within-and extra-pair fertilization success. 
Ectoparasites, immune function, and development in European starlings
We carried out an experimental study of the effects of nestling e c t o p a r a s i t e l o a d o n g r o w t h , i m m u n i t y , c i r c u l a t i n g corticosterone levels, begging and parental provisioning in European starlings. We tested adaptive immunity by randomly priming half of the nestlings in the study with PHA or saline on day 5 followed by a wing web injection of PHA on day 16. We measured the elicited primary or secondary swelling response on day 17 to assess cutaneous immunity and immune memory formation characteristic of such adaptive immunity. We tested innate immunity by performing bactericidal assays on days 5, 10 and 15 of development. Parental provisioning and nestling begging were digitally recorded on days 11 and 14. Despite treatment to reduce ectoparasites in experimental nests, control and treated nests did not differ in nestling ectoparasite burdens. We found no significant variation between day 17 primary and secondary swelling responses to PHA yet found significant increases in bacterial killing capacity with nestling age as well as significant within-and between-nest variation at all three ages. In order to explain variation both within and b e t w e e n n e s t s , w e a n a l y z e d t h e r e l a t i o n s h i p b e t w e e n b a c t e r i c i d a l a b i l i t y a n d n e s t l i n g m a s s , b l o o d g l u c o s e , hematocrit, and parental provisioning. None of these variables showed significant correlation with bactericidal activity. C o n t i n u i n g a n a l y s e s w i l l m e a s u r e f e c a l a n d p l a s m a corticosteroids, nestling begging behavior and ectoparasite loads in effort to further explain the observed variation.
